Egg size reflects the amount of energy that female parents have invested in their offspring prior to hatching, and is thus often used as a proxy for prehatching investment. According to life history theory, prehatching investment, in turn, trades off with posthatching investment, as the amount of resources allocated at the prehatching stage diminishes the resources available at the posthatching stage. As small eggs have smaller energy reserves than large eggs, the offspring originating from small eggs may have higher hunger levels, and thus beg more, offering the parents information about the need for more posthatching care. However, little is known about the relationship between egg size and begging behaviour, and the fitness correlates of the two. In this study, we directly investigated the association between these two traits in the burying beetle Nicrophorus vespilloides. Concurrently, we examined the effects of egg size on two components of offspring fitness: offspring growth and survival. We found no association between egg size and offspring begging behaviour. Egg size did, however, show a mostly positive, albeit indirect, association with offspring fitness traits (development time, size and survival). Therefore, an increase in egg size does have an impact on offspring fitness, but this impact is not mediated through offspring begging. To our knowledge, this is the first time the relationship between egg size and begging behaviour has been investigated directly.
Egg size reflects the amount of energy that female parents have invested in their offspring prior to hatching, and is thus often used as a proxy for prehatching investment. According to life history theory, prehatching investment, in turn, trades off with posthatching investment, as the amount of resources allocated at the prehatching stage diminishes the resources available at the posthatching stage. As small eggs have smaller energy reserves than large eggs, the offspring originating from small eggs may have higher hunger levels, and thus beg more, offering the parents information about the need for more posthatching care. However, little is known about the relationship between egg size and begging behaviour, and the fitness correlates of the two. In this study, we directly investigated the association between these two traits in the burying beetle Nicrophorus vespilloides. Concurrently, we examined the effects of egg size on two components of offspring fitness: offspring growth and survival. We found no association between egg size and offspring begging behaviour. Egg size did, however, show a mostly positive, albeit indirect, association with offspring fitness traits (development time, size and survival). Therefore, an increase in egg size does have an impact on offspring fitness, but this impact is not mediated through offspring begging. To our knowledge, this is the first time the relationship between egg size and begging behaviour has been investigated directly.
© 2017 Published by Elsevier Ltd on behalf of The Association for the Study of Animal Behaviour.
Egg size is a trait determined by parental phenotypes (Bernardo, 1996; Christians, 2002) , in combination with the environment (Bize, Roulin, & Richner, 2002; Bonduriansky & Head, 2007; Hegyi, Rosivall, & T€ or€ ok, 2006; Helfenstein, Berthouly, Tanner, Karadas, & Richner, 2008) , which generally has positive effects on offspring fitness across a wide range of taxa, including insects, fish, birds and amphibians (e.g. Christians, 2002; Fox, Thakar, & Mousseau, 1997; Kaplan, 1992; Krist, 2011; Taborsky, 2006; Williams, 1994) . Egg size has often been used as a proxy for the amount of energy that female parents have invested in their progeny before hatching (Bernardo, 1996; Christians, 2002) . Females can adjust this prehatching investment based on the environmental conditions they experience and/or anticipate (Fox et al., 1997; Kaplan, 1992; Taborsky, 2006; Vijendravarma, Narasimha, & Kawecki, 2010) . Increased egg size benefits the early development of the offspring and improves their survival prospects, especially under adverse environmental conditions (Benton & Grant, 1999; Fox et al., 1997) . In species with parental care, the parents may also alter the fitness of their offspring through posthatching investment, such as guarding or provisioning nutrition to their young (Clutton-Brock, 1991) , which may affect the costs and benefits of allocating resources to the offspring at the prehatching stage. For example, it has been suggested that the prehatching investment of the female, in the form of egg size, may alter the posthatching investment of her partner (Paquet & Smiseth, 2016) , and have implications for resources available for her future reproduction, thus resulting in differences in the female's own level of posthatching care (Lock, Smiseth, Moore, & Moore, 2007) . The amount of posthatching care provided by both parents, in turn, may have different optimal levels for maximizing the fitness of the parents and of the offspring (Trivers, 1974) . Because of this, egg size is a central trait for multiple life history trade-offs, including trade-offs between the number and size of offspring, and prehatching and posthatching investment; as well as for family conflicts such as sibling competition, parent-offspring conflict and sexual conflict. While egg size has been shown to have effects that suggest an important role for these trade-offs and conflicts, the reported effects have been variable (reviewed in Bernardo, 1996; Christians, 2002; Krist, 2011) , and the mechanisms behind how egg size relates to the investment decisions within the family are largely unknown.
